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of sodium are particularly surprising; they mean that light travels faster in these metals than in air.
If these optical constants be compared with the demands of the electromagnetic theory [cf. (11)], a contradiction is at once apparent. For since e is to equal n\i — A-2), the dielectric constant of all the metals would be negative, since K = tan 2fiy and since 2$ is for all metals larger than 45°, i.e. /£•>!. But a negative dielectric constant has no meaning. Also, the second of equations (i i), namely, ?22/c = crT, is not confirmed, since, for example, in the case of mercury, for yellow light crT=2O, while «3/r = 8.6. For silver crT is much greater, while H^K is much smaller than for mercury.
The same fact is met with here which was encountered above when the indices of refraction of transparent media were compared with the dielectric constants. The electromagnetic theory describes the phenomena well, but the numerical values of the optical constants cannot be determined from electrical relations. The extension of the theory, which removes this difficulty, will be given in the following chapter.
4. Absorbing Crystals—The extension of the equations for isotropic absorbing media to include the case of absorbing crystals consists simply in assuming different dielectric constants and different conductivities along the three rectangular axes of optical symmetry. If the coordinate axes coincide with these axes of symmetry, equations (12} on page 314 are obtained, with this difference, that el, ea, e& are complex quantities, if, in accordance with (5) on page 359, the electrical force is introduced as a complex quantity. To be sure the equations will not be perfectly general, since the axes of symmetry for the dielectric constant do not necessarily coincide with those for the conductivity. These axes must coincide only in crystals which possess at least as much symmetry as the rhombic system. Nevertheless the most general case will - ,, ?C disCUSSed> since the essential elements may be
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